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Abstract - As we know current era is totally based on 
innovative technology. Medical science is one of the important 
needs for every human being. As we know ECG signal 
processing has become a effective tool for research and 
medical practices. A typical computer based ECG analysis 
system includes a signal pre-processing, beats detection and 
feature extraction stages, followed by classification. Automatic 
identification of arrhythmias from the ECG is one important 
biomedical application of pattern recognition. As we also 
know in current era heart is diagnosed is done with the help of 
ECG. Here ECG signal is recording form of electrical activities 
which is generated by human heart. Now some time due to 
some electrical issue may be there is chances of generation of 
some wrong information of ECG signal which is really too 
much dangerous for the patient. So there is need of some 
effective filtering applications which will filter the output of 
ECG signal and generate the real ECG signal which will help 
for human health diagnosigation. So in this paper we present 
the comparative study between all existing filter. 
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1. INTRODUCTION  
 
Physical condition of the heart is diagnosed with the help of 
ECG. Where ECG is the recording of the electrical activities of 
the heart generated by heart muscles on body surface. 
Health of heart is diagnosed in terms of HRV (Heart Rate 
Variability). It is defined as the variation in the R-R wave 
where R wave represents the peak of the QRS complex. Till 
this time numerous software approaches have been adopted 
for R wave detection. Various algorithms have been 
suggested by the researchers for detection of the QRS 
complex based on the noise present in ECG signal. As 
software processing of the ECG is not very fast so to get rid of 
this problem we are moving towards the fast hardware 
processing of the ECG signal. As original ECG signal contains 
various type of noise (electrode contact noise, power line 
interface noise, muscle contraction noise) which can lead to 
falls detection of the QRS complex which is not desired, so it 
is very essential to filter the noise (a collective term for 
fluctuations or disturbances which are not part of wanted 
signal or Which interfere with its intelligibility or usefulness, 
such as muscle activity) from the ECG signal. This filtering 
permits the use of the low threshold thereby increases the 
detection sensitivity. Digital band pass filter is used to filter 

out the interference present in the ECG signal. Digital filters 
thus reduce the noise source and improve the signal to noise 
ratio. Here we designed the fast FIR low pass filter for 
Electromyogram, here after referred as EMG (Electrical 
activity due to muscle contractions lasting around 50ms 
between DC and 10000Hz with an average amplitude of 10% 
of the Full Scale Deflection (FSD) on the ECG) removal from 
ECG signal so that signal to noise ratio could be increased 
and to process data fast. FIR digital filter works on a digital 
input (Quantized Analog Signal) and produces a digital 
output. Designing an FIR filter involves arriving at the filter 
coefficients, which represents the impulse response of filter. 
These coefficients, when linearly convoluted with the input 
signal results in the desired output. We designed Branched 
Tree Adder (BTA) connection Many components of the 
measured electrocardiogram (ECG) signal originate from 
different and hypothetically independent sources, 
independent sources; the joint effect is a linear combination 
of them presented at the ECG electrodes. In the ECG signal 3 
processing there are several unsolved problems and many 
existing solutions that need optimization, noise 
reduction/removal are one of them. There are several 
techniques for noise removal from the ECG which can be 
employed to give good performance results in the controlled 
environment. But in some cases to correctly identify the 
arrhythmia, long-term ECG monitoring is required, which is 
often acquired with ambulatory ECG usually recorded with 
Halter device, where it is difficult to obtain controlled 
environment setting. This makes the ECG recording more 
susceptible to different kind of noises not commonly 
witnessed at controlled environment. There are several 
filtering techniques that can be employed to remove some of 
the noises according to different frequencies, e.g. power 
interference baseline wandering, etc., but not electrode 
motion artifacts known in ECG studies as „end‟ noise which 
results from the motion of electrode on the patient’s skin or 
due to the movement of the patient itself. The motion artifact 
is very difficult to be removed by conventional filters 
because of its ectopic in nature; it takes the shape of the 
wave which makes it difficult to be removed. 
 

 2.  LITERATURE REVIEW  

Papers Reviewed A number of research papers of various 
journals and conferences were studied and survey of existing 
literatures in the proposed area is reported below: 
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 Denoising by soft threshold, Donohue (1995) 
proposed Threshold which is used in wavelet domain to 
remove some coefficients of wavelet transform sub signal the 
measured signal which results the reduction in noise content 
of the signal under non-stationary environment. This paper 
reveals the drawback of some of the algorithms which uses 
LMS (Least Mean Square) adaptive method to enhance ECG 
such as Adaptive Impulse Correlated Filter (AlCF), the Time 
Sequence Adaptive Filter (TSAF) and the Signal Input 
Adaptive Filter (Self) and presented wavelet transform is 
suitable for nonstationary signal such as ECG signal. This 
paper established a relationship between threshold value 
obtained and noisy signal using the wavelet transform in 
order to compare the result with Donohue’s  2 log(n) where T 
is therelation T =  threshold, n is the number of samples and  
is the noise standard deviation. The presented method 
decomposes the signal into five levels of wavelet transform 
by using Daubechies wavelet and determining a threshold 
after using a loop of calculating minimum error between the 
denoised wavelet sub signals and original noise free sub 
signals. The resulting threshold method is better than the 
Donor’s threshold in ECG Denoising.  

Wavelet-Based Wiener Filter for Electrocardiogram 
Signal Denoising, L Camellia ET. Al. in (2005) used wavelet 
based wiener filter to suppress EMG noise from ECG signal. 
The filtering is based on modification of the coefficients of 
wavelet transform depending on estimated noise level. For 
pilot estimation, wavelet filtering with hybrid thresholding is 
used. The results obtained are good for filter banks with short 
impulse response while worst for filter banks with long 
impulse response. Wei Zhang ET. Al. in (2005) proposed a 
sub-band adaptation filtered algorithm based on wavelet 
transform to extract a weak ECG signal in a strong noisy 
environment.  

It is a hybrid approach that is based on fixed sub-band 
decomposition and the decor relation property of wavelet 
transform and property of adaptation filter. The algorithm 
successfully improves the extracting precision and speed and 
provides strong stability.  

Design and implementation of Digital FIR Equiripple 
Notch Filter on ECG Signal for removal of Power line 
Interference, Mahesh Chavan ET. al. in (2005) designed 
and implemented digital FIR Equiripple notch filter to 
remove power line interference from ECG signal. The filter 
reduces powerline interference successfully however higher 
order filter is required. This increases the computational 
complexity and it is difficult to realize the higher order filter. 
It also increases the delay in response. As compared with the 
window method, reduction in signal power is more in the 
Equiripple method. In the window method the number of 
elements required are less while in Equiripple method more 
computational elements are required therefore, 
computational time is the major limiting parameter of the 
Equiripple type digital filter implemented on the noisy ECG 
signal.  

Wavelet Approach for ECG Baseline Wander 
Correction and Noise Reduction, Donghui Zhang in 
(2005) proposed an approach for baseline wander 

correction and denoising that is based on discrete wavelet 
transform. The wavelet shrinkage method using Empirical 
Bayes posterior median is used to reduce the high-frequency 
noise for which the Symlet wavelet with order 8and 
decomposition level up to 6 is used. E 

CG Denoising with Adaptive Bionic wavelet transform, 
Omid Sayadi, Mohammed Begher Shamsollahi (2008) 
proposed a new ECG denoising using a novel adaptive 
wavelet transform, named Bionic Wavelet Transform (BWT). 
It has some outstanding features such as nonlinearity, high 
sensitivity and frequency selectivity, concentrated energy 
distribution and its ability to reconstruct signal by inverse 
transform .Manuel B. V. ET. Al. in (2008) proposed a method 
based on Empirical Mode Decomposition to remove high 
frequency noise and baseline wander. The signal is 
decomposed into a sum of intrinsic mode functions which 
represent simple oscillatory mode .The noise components lie 
in the first several Intrinsic Mode Functions (IMF). Different 
IMFs are chosen and processed to successfully achieve the 
Denoising and baseline wander removal. By partial signal 
reconstruction high frequency Denoising is carried out. The 
method is suitable for real noise cases too. Dipti Thakur, 
Sagar Singh Rather proposed a Denoising technique based on 
discrete wavelet transform and FIR filter and answer is 
compared in terms of SNR. From the filtered figure it can be 
easily concluded that wavelet filter is giving better ECG graph. 
SNR is compared for Wavelet and FIR, wavelet is again giving 
better result for all of the three noises. But, time requirement 
for execution of process is compared here result is opposite, 
for FIR time elapsing is less. 

 ECG SIGNALS PROCESSING USING WAVELETS, Gordon 
Cornelia et. Al. in (2008) used wavelet transform to filter 
and analyze noisy ECG signal. Through wavelet thresholding 
all relevant noise are removed of the signal. Signal was 
decomposed using three level wavelet decomposition. The 
Daubechies db1 and db3 wavelets, the symlet sym2 and the 
first order coif let coif1 wavelets were used for analysis and it 
was found that the best results are obtained with the db3 
wavelet, and the worst ones with the sym wavelet.  

ECG signal Denoising by Wavelet transform 
thresholding, Mikhled Alfoouri, Khaled Daqrouq (2008) 
approaches a technique in which the threshold value of ECG 
signal is determined using wavelet transform coefficients.  

Wavelet Based ECG Denoising Using Signal-Noise 
Residue Method, Mashud Khan ET. Al. in (2011) proposed 
SignalNoise residue algorithm based on Wavelet theory for 
ECG signal de-noising. The algorithm assumes that a raw ECG 
signal is linear combination of noise and ECG signal. The 
symmetry 8 mother wavelet with highest number of 
vanishing movements and multistage decomposition of the 
signal enables accurate estimation of noise and hence it 
becomes easier to remove the noise with minimal 
computation. 

 A Wavelet Based Technique for Suppression of EMG 
Noise and Motion Artifact in Ambulatory ECG, P. Mithun 
ET. Al. in (2011) proposed the wavelet based Denoising 
technique for suppressing EMG noise and motion artifact in 
ECG which has advantages that this approach does not 
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require a reference as required in adaptive filtering 
techniques and also it does not require multi-channel signals 
as required by ICA-based techniques. Also identification of R-
peaks as required in the cubic spine and EMD based 
techniques are not needed. The discrete Meyer wavelet is the 
selected wavelet basis function. Combining the features of 
hard and soft thresholding EMG noise was reduced while by 
limiting the wavelet coefficients Motion artifact was reduced. 
Identification of Optimal Wavelet –Based Algorithm for 
Removal of Power Line.  

Interferences in ECG Signals ,Garish Garg, 
ShoryaGupta,Vijander Singh, J.R.P.Gupta, proposed in 
(2011) for signals of cardiovascular inception with 
application to inhibit the effect of undesired power-line 
interference noise and baseline wandering in desired signal 
(ECG).The proposed method of denoising using EMD is 
simple and the results are visually pleasant. There are enough 
research contributions in the proposed area that have been 
reviewed and summarized in previous section. However, 
some significant contributions are reported here as 
noteworthy contribution. 

Ecg signal Denoising using Undecimated wavelet 
transform, V.N. Raj, Dr.T.Vekaswarlu (2011) described a 
method to overcome the shift variance in the decomposition 
stage while using Discrete Wavelet Transform (DWT). The 
proposed method which used Undecimated Wavelet 
Transform (UWT) to decompose the raw ECG signal and 
performed the shrinkage operation to eliminate the noise 
form the noisy signal. Wavelet shrinkage is a signal Denoising 
technique based on the idea of thresholding the wavelet 
coefficient. 

Adaptive wavelet wiener filtering of ECG signals. , 
Lukáš Smital(2013) In this study, we focused on the 
reduction of broadband my potentials (EMG) in ECG signals 
using the wavelet Wiener filtering with noise-free signal 
estimation. We used the dyadic stationary wavelet transform 
(SWT) in the Wiener filter as well as in as timating the noise-
free signal. Their goal was to find a suitable filter bank and to 
choose other parameters of the Wiener filter with respect to 
the signal-to-noise ratio (SNR) obtained. 

A review on feature extraction and denoising of ECG 
signal using wavelet transform, Seena V (2014) The 
electrocardiogram is a technique of recording bioelectric 
currents generated by the heart which is useful for 
diagnosing many cardiac diseases. The feature extraction and 
Denoising of ECG are highly useful in cardiology. Wavelet 
based methods present best performance as irregularity 
measures and makes them suitable for ECG data analysis. 
This paper proposes comparison of different feature 
extraction and Denoising techniques using wavelet 
transform. 

3. AREA OF WORK 
There is lots of application of ECG signal on medical 

science and those are followings:   
 Suspected myocardial infarction (heart attack) 
 Suspected pulmonary embolism 

 A third heart sound, fourth heart sound, a 
cardiac murmur or other findings to suggest 

 structural heart disease 
 Perceived cardiac dysrhythmias 
 Fainting or collapse 
 Seizures 
 Monitoring the effects of a heart medication 
 Assessing severity of electrolyte abnormalities, 

such as hyperkalemia. 
 

4. FUTURE OBJECTIVE 
 
Here we are working on the ECG signal which have the noise 
issue due to electrical and environment effect so there is lots 
of approaches which are try to reduce the noise issue but as 
we saw those approaches are not up to the mark in terms of 
all parameters like quality, area, time and power 
consumption so here we are try to develop a new algorithm 
for denoise of ECG signal using our proposed filter. We are 
expecting that our filter will make justification in terms of 
quality, area, power and speed.  
 

REFERENCES 
 
[1] Mashud Khan,Faizen Aslam,Tahir Zaidi,Shoab A. Khan 
‖Wavelet Based ECG denoising Using Signal-Noise Residue 
Method‖ .978-1-4244-5089-3/11 , IEEE,2011. 
 
[2] L Chmelka , J Kozumplik. ‖Wavelet-Based Wiener Filter 
for ElectrocardiogramSignal Denoising‖.0276-
6547/05.Computers in cardiology 2005;32: 771-774.IEEE-
2005.  
 
[3] Wei Zhang,Xu Wang , Linlin Ge , Zhuo Zhang.‖ Noise 
Reduction in ECG Signal Based on Adaptive Wavelet 
Transform‖. Proceedings of the 2005 IEEE Engineering in 
Medicine and Biology 27th Annual Conference Shanghai, 
China, September 1-4, 2005.  
 
[4] P. Mithun, Prem C. Pandey, Toney Sebastian, Prashant 
Mishra, and Vinod K. Pandey.‖ A Wavelet Based Technique 
for Suppression of EMG Noise and Motion Artifact in 
Ambulatory ECG‖. 33rd Annual International Conference 
of the IEEE EMBS Boston, Massachusetts USA, August 30 - 
September 3, 2011.  
 
[5] Donghui Zhang. ‖ Wavelet Approach for ECG Baseline 
Wander Correction and Noise Reduction‖ Proceedings of 
the 2005 IEEE Engineering in Medicine and Biology 27th 
Annual Conference Shanghai, China, September 1-4, 2005.  
 
[6] Gordan Cornelia, Reiz Romulus. ―ECG SIGNALS 
PROCESSING USING WAVELETS‖. University of Oradea: 
Electronics Department, Oradea, Romania.  
 



          International Research Journal of Engineering and Technology (IRJET)      e-ISSN: 2395 -0056 

               Volume: 04 Issue: 05 | May -2017                     www.irjet.net                                                                p-ISSN: 2395-0072 

 

© 2017, IRJET       |       Impact Factor value: 5.181       |       ISO 9001:2008 Certified Journal       |        Page 1192 
 

[7] Garish Garg, Shorya Gupta ,Vijander Singh , J.R.P. Gupta 
and A.P.Mittal.‖Identification of Optimal Wavelet –Based 
Algorithm f or Removal of Power Line Interferences in ECG 
Signals‖.  
 
[8] V.N .Raj, Dr. T .Vekaswarlu, ―Ecg signal denoising 
using Undecimated wavelet transform‖ ,ICET 2011.  
 
[9] Mikhled Alfoouri and Khaled Daqrouq, ―ECG signal 
denoising by Wavelet transform thresholding”,American 
Journal of Applied Science 276-281, 2008.  
 
[10] D.L. Donoho, “Denoising by soft threshold”, IEEE 
transaction on Information theory, vol. 41,pp 613-627,May 
1995.  
 
[11] Omid Sayadi , Mohammed Begher Shamsollahi, “ECG 
Denoising with Adaptive Bionic wavelet transform‖ 
,proceedings of 28Th IEEE,EMBS Annual International 
conference,NewYork,2008.  
 
[12] Mahesh S Chavan, R A Agrawala, M.D. Uplane. ― 
Design and implementation of Digital FIR Equiripple Notch 
Filter on ECG Signal for removal of Power line 
Interference‖ 4th Wseas International Conference on 
Electronics, Control & Signal Processing Miami Florida 
USA 17-19 Nov. 2005 (pp 58-63).  
 
[13] Manuel Blanco-Velasco, Binwei Weng, Kenneth E. 
Barner. ―ECG signal denoising and baseline wander 
correction based on the empirical mode decomposition‖. 
Computers in Biology and Medicine 38 (2008) 1 – 13.  
 
[14] Dipti Thakur, Sagar Singh Rathore. ―Comparison of 
ECG signal De-noising in FIR and wavelet domains ‖ 
International Journal of Engineering Research and General 
Science Volume 3, Issue 6, November-December, 2016.  
 
[15] Mohammed AlMahamdy, H. Bryan Riley. 
―Performance Study of Different Denoising Methods for 
ECG Signals‖ 4th International Conference on Current and 
Future Trends of Information and Communication 
Technologies in Healthcare (ICTH-2014).  
 
[16] Bhumika Chandrakar, O.P.Yadav , V.K.Chandra. 
―Asurvey of noise removal techniques for ECG signals ‖ 
International Journal of Ad vanced Research in Computer 
and Communication Engineering Vol. 2, Issue 3, March 
2013.  
 
[17] K. Ranjeet and Farida. ―Retained Signal Energy based 
Optimal wavelet selection for Denoising of ECG Signal 
using modifide Thresholding‖ International Conference on 
Multimedia, Signal Processing and Communication 
Technologies,2011.  
 

[18] Ms. Sonam Malik and Mr. Vikram Verma. 
―Comparative analysis of DCT, Haar and Daubechies 
Wavelet for Image Compression‖ International Journal 
ofApplied Engineering Research, Vol.7 No.11 (2012).  
 
[19] N. Nikolaev’, Z. Nikolov’, A. Gotchev, K. Egiazaria. ― 
Wavelet domain wiener filtering for de-noising using 
improved signal estimate‖.IEEE.  
 
[20] Suranai Poungponsri, Xiao-Hua Yu . ― 
Electrocardiogram (ECG) Signal Modeling and Noise 
Reduction Using Wavelet Neural Networks‖. IEEE 
International Conference on Automation and Logistics 
Shenyang, China August 2009 .  
 
[21] Roshini T V, Shoukath Cherukat, Seena V. ―Analysis 
of ECG Signal Denoising Using Wavelet Transform‖ 
International Journal of Advanced Research in Computer 
and Communication Engineering ,Vol. 4, Issue 3, March 
2016.  
 
[22] Rajesh D. Wagh, Kiran R. Khandarkar, Dipanjali D.  
Shipne, Shaila P. Kharde. ―Noise Removal from 
Electrocardiogram (ECG) a Comparison Approaches‖. 
International Journal of Advanced Research in Computer 
Engineering & Technology (IJARCET) Volume 3 Issue 1, 
January 2014.  
 
[23] WU Jin. ―Wavelet domain denoising method based on 
multistage median filtering‖Science direct , April 2013, 
20(2): 113–119.  
 
[24] Ratnakar Madan , Prof. Sunil Kr. Singh, and Nitisha Jain. 
―Signal Filtering Using Discrete Wavelet Transform‖ 
International Journal of Recent Trends in Engineering, Vol 2, 
No. 3, November 2009. 

 
 

 


